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UNITEC STATES ENVIRONMENTAL PROTECTION AGENCY 

W,4.«;HJNGTON. O.C. %0460 

[TXR # 0052067] 

MEMORANDUM 

SUBJECT: 

TOt 

Consensus Review of Glyphosate 
caswell No. 661A 

Robert Taylor 
Product Manager 
Herbicide - Pun;icide Branch 
Registration Division 

on February 11, 1985, a ;roup of Toxicology Branch personnel 
met to evaluate and discuss the ~ata base on Glyphoeate, and in 
particular the potential oncogenic response of Glyphosate. 

A. The following persons were in attendance• 

Theodore M. Farber, Ph.D. 
Chief, Toxicology Branch 

Louis Kasza, D.V.M., Ph.D. 
Pathologist 

Bertram Litt, Statistician 

Herbert Lacayo, Ph.D. 
Statistician 

Reto En;ler, Ph.D. 

William Dykstra, Ph.D. 
Reviewer 

Steve Saunders, Ph.D • 
• 

Laurence Chitlik, D.A.a.T. 

... 

The signatures above indicate concu~rence with thia concensus report. 

1. The aaterial available for review consisted of a package issued 
on JanYa~y 25, 1915 (attached) and a letter from Monsanto (dated 
February 5, 1915), rebutting the aignificance of r•nal mouae 
tuaors. 
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c. !valuation of the rac~a: 

1. Lonq-term/Pivotal Studi•st 

a) A 26-month rat study shov•d a NO!t at 30 D9/kq/day 
which vas the HDT. The oncoqenic potential at thil 
level was negative, corroborated by an outside ~on­
tultant. Althouqh lOme thyroid tumors were ob1erved 
in female rata in thit atudy they·vere generally 
diacounte4 in thei~ •iinificance, in and ot theaaelves. 
However, it should be noted that on a m9/k9/day basi& 
the exposure of rats waa leal than l/100 of the expo1ur 
of mice (4,500 mq/kq/day). Since a toxic, or MTD, 
1e~el waa not rea=hed in this atudy, the panel rai•ed 
the conjectural iaaue that at toxic ·levels at or clot• 
to a MTD, tuacra ai9ht have been indu~ed. 

~:.e !'10£1. in .1. t~~ ~ ;::.4.:.:~tl"'r. ~·•r"~O\H.~.>l.•Jl\ ~!:~•') "'at 
10 aq/kt/day. 1n aeparate teratogenicity atudiea 
feto toxic effect• were noted in rata and rabbit• at 
level• which cau1ed aignificant maternal toxicity, 
includinq death' terata were not observed (ibi4). 
Theae results were, however, not entered into the 
diacua1ion on Glyphoaate. 

2. Mutaqenieity Aatayar ... 

3. 

Glypholate va1 teated for mutagenic ae~ivity (l) Reverse 
Mu~ation in !• typhiauriua. and !• coli with and without 
mieroao•al activation, (2) Aaea Aaaay with and without 
ac~ivation, (3) CRO celll with and without activation, 
(4) DNA repair in rat hepatoeytea, (!) Rec•aaaay in I 
aubt1lia, and (I) Doainan~ lethal aaaay in mi~•· All 
thea• teata were neqative, teats 1•3 are fairly well 
pr•dictiv• of oncogenic reaponae while 4-6 are leta 
appropriat•• An in vivo bone marrow ~y~oqenetica study 
waa &lao performed: ~waa negative, but ICientifically 
not acceptable. tn au•aary, aeveral appropriate and 
acientifically acce~table teata are aupportive of 
non-oncogenic potential of Qlypboaa~e. -
In the"chronic aou1e 1tucly carzoied out by Biodynaaica <tao: 
77•420) renal tubule adenoaal were obaerved in ••1••. 
Dole ,,,., 0 1000 5000 30,000 

No. lxpoaed 41 ott 50 so 
Tu•or• 0 0 1 3 

lee review of w. Dykltra (dated 9/4/14). 

'fhia 11 1 Z"are tuaor even in Charlel liver CO•l aale aiee. 
liodynaaie• b1atorlea1 data (inaluded in paakage) •how tha 
thia '••or vat ob1erved only 3 t1••• in 14 ••1e control 
group• ranvin; 1n aiae between 51 and &0 aiee. 
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'he probability of obaervin9 thia tumor 4 ~imes or more 
in lil mice (the total numb•~ of ai~e examined in the 
Glyphoaate atudy) 11 p • 0,0064 when considerinq the 
h1etor1cal control of th• 1ame laboratory. Even con• 
1iderinq other reported historical cuntrola, the 
p-value is low, about 0.01 indicatinq that it 11 very 
unlikely that the qlyphoaate teat group is con•i•tent 
with any historical controls. JSee revie~ by Dr. Lacayo). 

In a4dit1on, the reaponae rate (see above) 1eema to be 
related to the dose. 

Therefore, it ~a• the concen1ua of the group that the rene: 
tubular adenoma• were related to compound administration, 
Iince their frequency wa1 not conaistent with the hiatoric~ 
controls and there il a trend indicatin9 dose dependency. 

Ja. The qroup noted that there were other non-oncoqenic, i.e., 
toxicological chant•• apparent in the kidney and liver 
o.q., central l~bu~ar ne~~to~y~~ ~:pe:~=c,~t ~~~ ne~r~~~A 
and chronic interatitial nephritia in aalel and proximal 
tubule epithelial ba•ophylia and hypertrophy in feaalea. 
The qroup discu•••~ the poaaibility of kidney irritation 
and formulation of cry•t•l• but noted that ki4ney or 
bladder pracipitatera were not reported for thia a11ay. 
Therefore, a concluaion aiti9atinq the renal tuaora could 
not be reach•~· (See paqe 10 of contractor review) • . . 

0. Other Consideration•: 

The review panel recoqniz•• that the expo•ure of aice wa• at 
a very hiqh level 4.5 9/Ki/day. Precipitation of Glyphoaate 
in the kidney• aight have oc~urred but none waa reported. The 
panel believe• that additional lectioninq of new blockl of 
male kidneys aiqht help in the interpretation of the study 
reaultl. The kidney tumorl as reported, were unilateral Cpers. 
coaaunication bY Dr. Dyk1tra, after the panel •eetinq)J add· 
itional hia~opaehol09Y could re•olve the i••u• of vhethe~ this 
11 a valid obaervation or due to not •findinq• the tu•ora in 
the particular block analyEed. 

The panel al1o believe• that real1at1c exposure ae1eaeaent, 
both for dietary and worker expoaure are of ainqular iapor-• tance. ror exaaple, the 11ait of detectinq re1idue tolerance• 
aay overe1tiaate expoeure. Particular eaphaeil alao lhould 
be tlven ~o real4uea in water, aince Glyphoaate haa been uaed 
for ••uatia weed control CIUPJ and thia uae aay beooae the 
•ub~ect of a peraanent retiltration. 

1. Claaaification of Glrphoaat•• 

In accordance with IPA propoaed 9Uide11nel cr• of •ov. 23, 
1114) the panel hal claaaifled Qlyphoaate •• a catevory c 
onaoven. 
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lDD!:NCUMs 

The letter by Honaanto (Feb. 4, 1985) has been conaidered 
in these deliberations. Several of the i11ues railed are, in 
fact, addre•sed in the abc~• deliberatione, althou9h not point 
by point. A point by point rebuttal, inclu4in9 thoae 9oint1 with 
little aerit, will be done in addition to thil evaluation. 

At ta c hae n t1 [See Archives Package TXR # 0008527] 

ee t B. Coberly 
Ca•vell No. SelA 
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